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0D[LPLVLQJLPSDFWVFDOLQJXS8;DFWLYLWLHVDQG
KRZWRPDQDJHDOOWKDWGDWD
9DQ\D*DOOLPRUH$FDGHPLF/LDLVRQ7HDP0DQDJHU8QLYHUVLW\RI<RUN
YDQ\DJDOOLPRUH#\RUNDFXN

,Q6SULQJWKH5HODWLRQVKLS0DQDJHPHQW7HDPDW<RUNODXQFKHGDQHZSURMHFWHQWLWOHG
µ8QGHUVWDQGLQJ$FDGHPLFV¶7KHSURMHFWDLPHGWRXQGHUVWDQGPRUHDERXWWKHUHVHDUFKDQG
WHDFKLQJDFWLYLWLHVRIDFDGHPLFVDW<RUNDQGWRHQVXUHWKDWWKHµDFDGHPLFYRLFH¶ZDVEXLOW
LQWR/LEUDU\VHUYLFHGHYHORSPHQWVDQGLPSURYHPHQWV7KH/LEUDU\KDVIRFXVVHGKHDYLO\RQ
VXSSRUWLQJWKHVWXGHQWH[SHULHQFHRYHUWKHODVWIHZ\HDUVSUHVVXUHRIUHVSRQGLQJWRWKH
166VRLWZDVIHOWWLPHWRIRFXVRQWKHQHHGVRIDFDGHPLFVDQGXQGHUVWDQGPRUHDERXWWKH
UHDOLW\RIOLIHDVDQDFDGHPLFWRGD\

7KHSURMHFWFHQWUHGDURXQGWKHXVHRIVSHFLILFHWKQRJUDSKLFPHWKRGRORJLHVDQGLQSDUWLFXODU
WZR8;WHFKQLTXHVFRJQLWLYHPDSSLQJIROORZHGE\VHPLVWUXFWXUHGLQWHUYLHZV7KHFRJQLWLYH
PDSVZHUHEDVHGRQHLWKHUUHVHDUFKRUWHDFKLQJDFWLYLWLHVGHSHQGLQJRQZKRZDVEHLQJ
LQWHUYLHZHG$FDGHPLFVZHUHDVNHGWRGRRQHRIWKHIROORZLQJ

Ɣ 'UDZDPDSRI\RXUUHVHDUFKSURFHVV6KRZHDFKRIWKHNH\VWDJHVDORQJZLWKWKH
V\VWHPVRUWRROV\RXQHHGWRPDNHWKHPZRUNDQGKRZWKH\OLQNWRJHWKHU
Ɣ 0DS\RXUSURFHVVIRUSUHSDULQJDQGGHOLYHULQJDQHZRUH[LVWLQJPRGXOH6KRZHDFK
RIWKHNH\VWDJHVDORQJZLWKWKHV\VWHPVRUWRROV\RXQHHGWRPDNHWKHPZRUNDQG
KRZWKH\OLQNWRJHWKHU

7KHSURMHFWZDVDPELWLRXVLQVFDOHLQWHUYLHZVXVLQJ8;PHWKRGRORJLHVZHUHFDUULHGRXW
E\$FDGHPLF/LDLVRQ/LEUDULDQV$//VDFURVVDOOWKUHHIDFXOWLHVDW<RUNLQDGGLWLRQWR
LQWHUYLHZVXVLQJPRUHWUDGLWLRQDOLQWHUYLHZWHFKQLTXHV$OODFDGHPLFGHSDUWPHQWVWRRNSDUWLQ
WKHSURMHFW7KHUHZDVVRPHLQLWLDOVFHSWLFLVPRQWKHSDUWRIVRPHDFDGHPLFVDERXWWKHXVH
RIFRJQLWLYHPDSVKRZHYHUWKH\HQGHGXSEHLQJSOHDVDQWO\VXUSULVHGDWKRZXVHIXOWKH
PDSVZHUHLQVHWWLQJRXWUHVHDUFKRUWHDFKLQJSURFHVVHVDQGDUWLFXODWLQJNH\DFWLYLWLHV
FRQFHUQVDQGDVSLUDWLRQV

2XUELJJHVWFKDOOHQJHZDVKRZWRWDFNOHVXFKDODUJHVFDOH8;SURMHFWDQGLQSDUWLFXODU
KRZWRSURFHVVDQGDQDO\VHWKHVKHHUYROXPHRIGDWDHPHUJLQJIURPWKHSURMHFW8OWLPDWHO\
ZHZDQWHGWRHQVXUHWKDWDOORIWKHGDWDFROOHFWHGWUDQVODWHGLQWRDVHULHVRIGHILQHG
SUDFWLFDOLPSDFWIXOUHFRPPHQGDWLRQVDQGDFWLRQVWRLPSURYHWKH/LEUDU\H[SHULHQFHRI
DFDGHPLFV

,QRUGHUWRKHOSXVSURFHVVDQDO\VHDQGPDQDJHWKHGDWDZHGHVLJQHGDVWDJH
PHWKRGRORJ\DVIROORZV

6WDJHFRQGXFWDQGZULWHXSWKHHWKQRJUDSK\
7KH$//VFRQGXFWHGLQWHUYLHZVRYHUDWZRPRQWKSHULRGDQGZHDVNHGIRUSHUPLVVLRQWR
UHFRUGWKHLQWHUYLHZVDOOWKHDFDGHPLFVDJUHHGWRWKLV:HWKHQJDYHWKH$//VDIXUWKHU
PRQWKLQZKLFKWRZULWHXSWKHLQWHUYLHZV'LIIHUHQW$//VWRRNGLIIHUHQWDSSURDFKHVWRWKLV
VRPHWUDQVFULEHGWKHLQWHUYLHZVIXOO\RWKHUVZURWHYHU\IXOOQRWHV7KHNH\DWWKLVVWDJHZDV
WRFDSWXUHDVPXFKDVSRVVLEOHLQWKHDFDGHPLFV¶RZQZRUGVUDWKHUWKDQSXWWLQJRXURZQ
LQWHUSUHWDWLRQRQZKDWZDVVDLG7KHUHLVGHEDWHLQWKHFRPPXQLW\DERXWWKHYDOXHRI
WUDQVFULSWLRQEXW,IRXQGLWHQRUPRXVO\KHOSIXOWRUHDGSHRSOH¶VLGHDVDQGRSLQLRQVLQWKHLU
RZQZRUGVIRUWKLVSDUWLFXODUSURMHFW:HHQGHGXSZLWKDKXJHVHWRILQWHUYLHZQRWHVWRGR
VRPHWKLQJZLWKOLWHUDOO\KXQGUHGVRISDJHVRIFRPPHQWDU\EXWDOOSRWHQWLDOO\XVHIXO
6WDJHFRGLQJDQGDQDO\VLV
:HGHFLGHGWRXVHTXDOLWDWLYHDQDO\VLVWRROVWRKHOSXVVWUXFWXUHWKHGDWDZKLFKZRXOGWKHQ
KHOSXVDQDO\VHWKHGDWD:HHPSOR\HGDWHPSRUDU\PHPEHURIVWDIIZLWKD3K'DQGORWVRI
H[SHULHQFHRIKDQGOLQJGDWDZKLFKSURYHGLQYDOXDEOH6KHWUDLQHGKHUVHOIXSRQWKH19LYR
WRRODQGWKHQVWDUWHGZRUNLQJWKURXJKWKHGDWDGHYHORSLQJDVHWRIFRGHVZLWKZKLFKWR
RUJDQLVHWKHGDWD$VVKHZDVJRLQJWKURXJKWKHGDWDVKHPDGHDQRWHRIVRPHNH\
FRPSDUDWRUVIDFXOW\GHSDUWPHQWUHVHDUFKHUWHDFKHUZKLFKDOORZHGIRUVRPHLQWHUHVWLQJ
DQDO\VLVRIWUHQGVDFURVVWKH8QLYHUVLW\$OOLQIRUPDWLRQZDVFDUHIXOO\DQRQ\PLVHG,QWRWDO
WKHLQIRUPDWLRQIURPWKHLQWHUYLHZVZDVVWUXFWXUHGLQWRRYHUDUFKLQJWKHPHVHJ
7HDFKLQJ'LJLWDO7RROVDQG6RFLDO0HGLDXVH&ROODERUDWLRQV5HVHDUFK:RUNLQJ6SDFHV
HWFDQGPDQ\VXEWKHPHVXQGHUQHDWKWKDW7KLVZKROHFRGLQJSURFHVVWRRNDURXQGWZR
PRQWKVWRFRPSOHWH
6WDJHDVVLJQLQJWKHPHVIRUDQDO\VLVDQGUHFRPPHQGDWLRQV
2QFHDOOWKHLQIRUPDWLRQKDGEHHQRUJDQLVHGLQWRWKHPHVLWEHFDPHFOHDUWKDWWKHUHVWRIWKH
WHDPZRXOGQHHGWRKHOSZLWKWKHDQDO\VLVDVWKHUHZDVDORWWRJHWWKURXJK'XHWRVRPH
LVVXHVZLWKWKHZD\VLQZKLFKWKHLQIRUPDWLRQKDGEHHQFRGHGLQ19LYRVRPHGXSOLFDWLRQRI
LQIRUPDWLRQDFURVVWKHPHVIRUH[DPSOH,QHHGHGWRUHDGWKURXJKHYHU\WKLQJP\VHOIWRKDYH
DFOHDURYHUYLHZRIDOOWKHGDWD,WRRNDOOWKHNH\WKHPHVDQGDVVLJQHGVSHFLILFRQHVWRNH\
LQGLYLGXDOVDQGWHDPVLQ5HODWLRQVKLS0DQDJHPHQWZLWKVSHFLILFH[SHUWLVHSDUWLFXODUO\VRPH
RIWKHUHVHDUFKLVVXHVZKLFKZHQWWRWKH5HVHDUFK6XSSRUW7HDPDQGLVVXHVDURXQGGLJLWDO
VNLOOVZKLFKZHQWWRWKH7HDFKLQJDQG/HDUQLQJ7HDPDOWKRXJK,HQGHGXSGRLQJWKHEXON
RIWKHDQDO\VLVP\VHOIGXHWRWLPHFRQVWUDLQWVDFURVVWKHUHVWRIWKHWHDP,SURGXFHGD*DQWW
FKDUWVKRZLQJZKDWWKHPHVQHHGHGWREHDQDO\VHGZKRZDVDQDO\VLQJWKHPDQGE\ZKHQ
:HZHUHZRUNLQJWRWZRYHU\VSHFLILFGHDGOLQHVSXEOLFDWLRQRIWKHLQWHULPUHSRUWLQ-DQXDU\
DQGWKHILQDOUHSRUWLQ-XQH
6WDJHRXWFRPHVDQGUHFRPPHQGDWLRQV
2XUSULRULW\ZDVWRVWDUWSURGXFLQJDQGSXEOLFLVLQJUHFRPPHQGDWLRQVDVVRRQDVSRVVLEOH
UDWKHUWKDQZDLWLQJXQWLOWKHHQGRIWKHSURMHFW:HZDQWHGWRVWDUWPDNLQJFKDQJHVZKHUHZH
FRXOGDQGWHOOSHRSOHZKDWZHZHUHGRLQJVRWKDWWKH\FRXOGLPPHGLDWHO\XQGHUVWDQGWKH
EHQHILWVRIWKHSURMHFW7KHILUVWWKLQJWKDW,GLGZDVWRDVN$//VWRLGHQWLI\µTXLFNZLQV¶WKDW
KDGFRPHRXWRIWKHLQWHUYLHZVWKLQJVWKDWDFDGHPLFVKDGDVNHGIRURUKDGFRPPHQWHGRQ

ZKLFKZHFRXOGTXLFNO\DQGHDVLO\IL[7KHVHµTXLFNZLQV¶LQFOXGHGFKDQJLQJWKHXVHRIWKH
/LEUDU\¶VUHVHDUFKKRWHOURRPVVRWKDWWKH\DUHQRZDFFHVVLEOHWRDOOVWDIIDQGQRWMXVW
UHVHDUFKVWDIIRUJDQLVLQJVXSSRUWIURPWKH:ULWLQJ&HQWUHIRUSDUWLFXODUPRGXOHVLQZKLFK
VWXGHQWVDUHQHHGLQJWRLPSURYHWKHLUZULWLQJVNLOOVELGGLQJIRUVSHFLILFQHZVXEVFULSWLRQV
DQGVHWWLQJXSDQHZLQLWLDWLYHFDOOHGµ,QVSLULQJ8VHUV¶ZKLFKHQFRXUDJHV/LEUDU\VWDIIWRJHW
LQYROYHGLQDUDQJHRIQHZDFWLYLWLHVWRLQVSLUHDQGVXSSRUWXVHUV)ROORZLQJWKHµTXLFNZLQV¶
ZHWKHQDQDO\VHGWKHUHVWRIWKHGDWDRUJDQLVLQJLWLQWRWZRPDLQDUHDV

Ɣ 3UDFWLFDOUHFRPPHQGDWLRQVIRUHDFKRIWKHWKHPHV
Ɣ (YLGHQFHEDVHGV\QWKHVLVRIZKDWLWPHDQVWREHDQDFDGHPLFDW<RUNVXPPDU\RI
KRZDFDGHPLFVJRDERXWWKHLUUHVHDUFKDQGWHDFKLQJZKDWDUHWKHLU PRWLYDWLRQV
IUXVWUDWLRQV DQG DVSLUDWLRQV7KLVZLOOEHXVHGDVDEDVLVIRUEXLOGLQJSHUVRQDV
ZKLFKLVRQHRIWKHILQDORXWFRPHVRIWKHSURMHFW

,WWRRNWKHHQWLUHDXWXPQWHUPIRUPHWRJRWKURXJKHYHU\WKLQJLGHQWLI\DQLQLWLDOVHWRI
SUDFWLFDOUHFRPPHQGDWLRQVDJUHHWKHVHLQWHUQDOO\LQWKH/LEUDU\DQGWKHQSURPRWHWKHVHRXW
WRWKHFRPPXQLW\7KHUHVWRIWKHDQDO\VLVZDVFDUULHGRXWLQWKHVSULQJWHUPE\WKHUHVWRI
WKHWHDP
6WDJHGLVWULEXWLRQDQGGLVVHPLQDWLRQ
7KHLQWHULPUHSRUWZDVSXEOLVKHGLQ-DQXDU\ZLWKLQLWLDOUHFRPPHQGDWLRQVDQGWKH
HYLGHQFHEDVHGV\QWKHVLV6RPHRIWKHNH\UHFRPPHQGDWLRQVZHUH

Ɣ &KDQJHVWRWKHIOH[LEOHORDQVV\VWHPIRUDFDGHPLFVJLYLQJWKHPORQJHUWRUHWXUQ
UHFDOOHGLWHPVDQGEHLQJOHVVVWULQJHQWZLWKILQHV
Ɣ /LVWRIUHTXLUHPHQWVIRUWKHQHZUHDGLQJOLVWV\VWHPZKLFKLVEHLQJUHSODFHGWKLV
VXPPHU
Ɣ &KDQJHVWRRXUDQQXDOVXEVFULSWLRQVUHYLHZSURFHGXUHV
Ɣ 6XSSRUWZLWKSURYLGLQJWH[WERRNVWRVWXGHQWVRQWKHULJKWSODWIRUPV
Ɣ 6XSSRUWZLWKELEOLRPHWULFVDQGFRS\ULJKWLVVXHV
Ɣ &RPPVRXWWRDFDGHPLFVDERXWNH\OLEUDU\PHVVDJHV

7KHUHSRUWZDVVHQWRXWWRDOOSDUWLFLSDQWVSOXVNH\OHDGHUVDWWKH8QLYHUVLW\LQFOXGLQJWKH3UR
9LFH&KDQFHOORUIRU7HDFKLQJDQG/HDUQLQJDQGZHUHFHLYHGDORWRIFRPPHQWVDQGSRVLWLYH
IHHGEDFN7KHILQDOUHSRUWZDVZULWWHQLQ-XQHDQGZLOOEHFLUFXODWHGVKRUWO\ZLWKDZKROHQHZ
VHWRIUHFRPPHQGDWLRQVWRWDNHIRUZDUGDURXQGUHVHDUFKVXSSRUWDQGGLJLWDOOLWHUDF\VNLOOV
VXSSRUWLQSDUWLFXODU$SUHVHQWDWLRQWR/LEUDU\VWDIIZDVDOVRJLYHQLQ-XQHIRFXVVLQJRQWKH
HYLGHQFHEDVHGV\QWKHVLVWRIDFLOLWDWHEHWWHUXQGHUVWDQGLQJRIDFDGHPLFV
.H\OHVVRQVOHDUQW
:HOHDUQWDKXJHDPRXQWLQWKLVSURMHFWQRWMXVWDERXWDFDGHPLFVEXWDERXWDFWXDOO\
XQGHUWDNLQJWKLVNLQGRIHWKQRJUDSKLFSURMHFWDQGKRZWRGHDOZLWKDOOWKHGDWDJHQHUDWHG
6RPHNH\KLJKOLJKWVWRUHIOHFWRQ


 ,WZDVDKXJHO\YDOXDEOHH[HUFLVHSUHWW\PXFKZLWKRXWH[FHSWLRQDQGGHVSLWHVRPH
LQLWLDOVFHSWLFLVPDURXQGWKHPHWKRGRORJLHVXVHGDOODFDGHPLFVHQMR\HGWDNLQJSDUW
DQGZHUHSOHDVHGWKDWWKH/LEUDU\ZHUHWDNLQJVXFKDQLQWHUHVWLQWKHLUZRUNDQGWKHLU
RSLQLRQV,WZDVDUHDORSSRUWXQLW\IRUXVWRGHYHORSRXUUHODWLRQVKLSVZLWKDFDGHPLFV
DQGWRLPSURYHVHUYLFHVIRUWKHP
 ,WWDNHVWLPHDORWRILW<RXGHILQLWHO\QHHGEX\LQIURPWKHVHQLRUPDQDJHPHQWWHDP
DQGWKH\QHHGWRVHHWKHYDOXHDQGLPSDFWRIWKHZRUNWKDW\RX¶UHGRLQJDQGD
WDQJLEOHUHWXUQRQWKHLULQYHVWPHQW:KDWGLGWKHSURMHFWDFWXDOO\DFKLHYH"
 8VHTXDOLWDWLYHDQDO\VLVWRROVEXWEHDZDUHWKDWFRGLQJFDQUHIOHFWRQHSHUVRQ¶V
LQLWLDOLQWHUSUHWDWLRQVRLI,ZDVGRLQJWKLVDJDLQ,ZRXOGGLVFXVVWKHFRGLQJPRUH
FROOHFWLYHO\DQGJHWPRUHSHRSOH¶VWKRXJKWVRQDILQDOVHWRIFRGHVWRXVH$OVRZH
KDGTXLWHDORWRIGXSOLFDWLRQRIWH[WDFURVVGLIIHUHQWWKHPHVZKLFKPHDQWWKDW\RXGLG
QHHGRQHSHUVRQZLWKRYHUVLJKWRIDOOWKHGDWDWRVHHZKHUHWKHGXSOLFDWLRQZDV
RFFXUULQJ
 6KDUHWKHJDLQVKDUHWKHSDLQJHWHYHU\RQHLQYROYHGLQWKHDQDO\VLVXVHH[SHUWLVH
LQWKHWHDPWRDQDO\VHSDUWLFXODUDUHDVHJUHVHDUFKVXSSRUW
 .HHSPRPHQWXPJRLQJVKDUHUHVXOWVDV\RXJRDORQJDQGPDNHLPSURYHPHQWV
ZKHQ\RXFDQUDWKHUWKDQZDLWLQJIRUVRPHELJJUDQGILQDOH
&RQFOXGLQJWKRXJKWV
,QWZHQW\\HDUVRIZRUNLQJLQOLEUDULHVWKLVKDVEHHQWKHVLQJOHEHVWSURMHFWWKDW,¶YHEHHQ
LQYROYHGZLWK,W¶VEHHQHQGOHVVO\IDVFLQDWLQJWRRSHQWKLVZLQGRZLQWRWKHZRUOGRIDFDGHPLFV
DQGWRWKLQNDERXWKRZZHDVDOLEUDU\VHUYLFHFDQVXSSRUWWKHPLQZD\VWKDWWKH\DFWXDOO\
QHHGWREHVXSSRUWHGEDVHGRQZKDWWKH\KDYHVDLGWRXVDQGQRWMXVWZKDWZHWKLQNWKH\
QHHG)RUPHSHUVRQDOO\LWZDVVXFKDSULYLOHJHWRKDYHWLPHWDONLQJWRUHDOH[SHUWVDERXW
WKHLUUHVHDUFKDQG,OHDUQWDPDVVLYHDPRXQWWRRLQFOXGLQJDZKROHRIORDGRIVWXIIDERXW
PDWKHPDWLFDOWKHRU\ZKLFKIRUVRPHRQHZKRVWUXJJOHGZLWK*&6(PDWKVZDVUHDOO\TXLWH
HQOLJKWHQLQJ:KRNQRZPDWKVFRXOGEHVRIXQ"

:HKDYHZULWWHQVHYHUDOEORJSRVWVRQWKHSURMHFWRQRXU/LE,QQRYDWLRQEORJDQGDUHDLPLQJ
WRSXEOLVKWKHILQGLQJVRIWKHSURMHFWRYHUWKHFRPLQJPRQWKV.HHSDQH\HRQWKHEORJIRU
PRUHXSGDWHV KWWSOLELQQRYDWLRQEORJVSRWFRXN



